The purpose of this study to determine the optimum factor and level of the manufacturing process of composite fiber glass. This research will adopt the Design of Experiment (DOE) the Taguchi method with orthogonal L9 (3 4 ), combination 4 factors 3 levels. The matrix used is the polyesters matrix and E-glass filler and the factors and level factors used in this study are fiber volume : (35%, 40%, 45%), the composition of the mixture of matrix and talk: (1:1, 2:1, 3:1 ), fiber location: (0˚ / 90˚, -45˚ / 45˚, random), mixing time: (0.5 minutes, 1 minute, 1.5 minutes). On the results of the Taguchi method analysis optimum conditions for the process of making glass fiber composites against tensile stress are the location of the fiber 90 o , resin mixture and filler 2:1, mixing time 1.5 minutes, fiber volume 45%. The optimum conditions for the process of making glass fiber composites against the Impact Price are the location of the fiber 90 o , mixing time 1 minute, fiber volume 45%, resin mixture and filler 3:1.
Introduction
The development of the production of electric motorized vehicles is running fast today, as one of the efforts to solve the problem of the world energy crisis. Energy use is inversely proportional to energy availability. The availability of fossil energy, the exploitation of energy sources, has caused the world to experience an energy crisis. The biggest use of fossil energy is in the transportation sector. Along with these problems the development of electric motorized vehicles is developing rapidly. Studies concerning electric car body made from composites are also being developed to achieve a lightweight, flexible, economical, but strong and tough car body [1] . Composite is an alternative material that can be used to meet those needs. Composite material is a combination of reinforcement and matrix. The advantages of composite materials when compared to metals are high strength to weight ratio, stiffness, corrosion resistance and others. Therefore, today composite technology is experiencing very rapid progress that can be seen by the many studies concerning composite materials both from the matrix / binder, reinforcement / fiber and also additional material as a filler / filler composite itself [2] . The bond quality between the matrix and the filler is influenced by several variables such as volume friction and mixing time [2] . Factors in the process of making composites determine the mechanical properties of composites. Therefore, the problem formulation in this research is how to set factors in the process of making glass fiber composites to optimize mechanical properties.
The purpose of this study was to determine how the relationship between the factors of the glass fiber manufacturing process with mechanical properties. And to find out the most dominant factors affecting mechanical properties in the process of making glass fiber composites, this study will adopt the Design of Experiment (DOE) with the Taguchi Method. This method was also chosen because it has a high level of effectiveness and a small number of experiments which saves time and money [3] .
Research Method
As for some previous studies that became the first reference that is the effect of the orientation of the glass fiber on the impact strength on the body of the prototype electric car produced, the making of glass fiber composites by random arrangement using a mixture of reinforcing material and 1: 2.7 binding material produces the highest impact strength value of 557.33 ± 38.68 kgm / m 2 [1] . A second study on the optimization of the value of the tensile strength of composite manufacture uprs -cantula generated 3D With Taguchi method Optimal Value achieved Pull strength 26.61 MPa, at a combination of level factors, yarn count Ne1 0.8, yarn twist 500, woven 16 cards and 35% resin concentration [4] . In the third study, Application of Taguchi Method to Reduce Disability in Paving Products from the application results can reduce paving disability by 3% / day [5] . The fourth study, the effect of woven angle and the suppression process on tensile stress on natural fiber laminate composite results in tensile strength values at woven angles of 0°/90° greater than 45°/-45° [6] . And in fiveth study, optimization of mechanical properties of rotan skin fiber composite using taguchi method the optimum condition of impack strength is obtained in the composition of 40% rattan fiber with a length of 5 cm: 60% polyester, stirring time of 1 minute, and stirring speed of 100 rpm [7] .
Before conducting experiments, it is necessary to make a fishbone diagram to be able to determine the factors that are expected to affect the mechanical properties of glass fiber composites. These factors are divided into 4 categories: fiber volume, resin and filler mix, fiber location, mixing time. Then from the fishbone diagram the experimental variables are determined namely: 1. Response variables: the mechanical properties of the composite fiber glass.
Independent variables / factors, consisting of:
 Fiber volume  Mixture of resin and filler  Location of fiber  Mixing time Orthogonal array is a balance matrix that shows the assignment of experimental factors. The steps that must be taken in determining the orthogonal array are as follows:
a.
Count the number of free degrees Calculation of degrees of freedom is done to calculate the minimum number of experiments that must be carried out to investigate the observed factors. The total degrees of freedom are the sum of the degrees of freedom from each factor. The results of calculating the degree of controlled factors are described in table 2 below: 3  1  3  3  3   4  2  1  2  3   5  2  2  3  1   6  2  3  1  2   7  3  1  3  2   8  3  2  1  3   9  3  3  2  1 In this experiment used 4 factors with a 3 level design, from the number of levels and factors that can be determined the number of rows for orthogonal matrix is 9, which shows the number of experiments as many as 9 runs. This run was replicated 3 times so that the total number of experiments was 27 experiments. The steps of the experiment are as follows :  Preparation of tools and materials: table 3 Orthogonal Array L9 (3 4 ) experimental parameters). The process of making composites is as follows: 1) Calculate the total mold volume of tensile and impack test specimens.
2) Cut the fibers according to the size of the mold and rearrange the fibers (previously the form of woven) so that it is easy to put on the mold and weigh the fiber according to the volume of the Taguchi experiment. The wood mold is cleaned and the surface is then applied with wax / lubricant (PVA) to prevent the specimen from sticking to the mold so that it is easy to remove. 3) Mix the resin and filler according to the ratio of the measuring cup according to the taguchi experiment combination, then mix until blended. 4) Pour the catalyst into the mixture as much as 2 cc and mix it during the mixing time of the Taguchi experiment. 5) The mixture is then poured into a mold, followed by the insertion of fibers into the mold according to the location and volume of the Taguchi experiment combination followed by an emphasis so that the fibers are evenly mixed. 6) Thoroughly press the mold using glass and then clamp it with a paper clips. 7) Leave the specimen in the mold 3-4 hours at room temperature. 8) Open the mold by removing the clamp and removing the specimen using a cutter. 9) Allow the specimen to dry completely and then finish according to the test size. 10) once the manufacturing process will produce 3 test samples. 11) Retouching the process of making samples according to a combination of factors and taguchi experiment levels, until 27 pull test samples and 27 impact test samples are formed.  Processing analysis of mean data using the Taguchi method.  Got an optimum combination of factors and the level of the manufacturing process of composite. In table 4 the tensile test results show that the highest tensile stress is 90.766 N / mm 2 with a design of 45% fiber volume experiment, 2: 1 resin and filler mix ratio, 90 o fiber location and 1.5 minute mixing time.
Results and Discussion
Based on the analysis of the Taguchi method with minitab 19 software can be ranked based on the factors and levels of the process of making glass fiber composites that affect the tensile stress. Ranking results can be seen in the table below: Based on the results of ranking using minitab 19 software on the response table the average value seen factors that most influence the tensile stress of the first location of the fiber, the second mixture of resin and filler, the third mixing time, the fourth volume of fiber.
Figure 2. The relationship between controlled factors with tensile stress
Based on the graph response for the average value, it is known that the optimum condition of the composite manufacturing process from the optimum condition graph plot is 90o fiber location, resin mixture and 2: 1 filler, 1.5 minute mixing time, 45% fiber volume. In table 6. the Impact raining results show that the highest Impact price is 0.1067 J / mm2 with a design of experiment of 40% fiber volume, resin mixture and filler ratio of 3: 1, location of fiber 90o and mixing time of 1 minute..
Based on the analysis of the Taguchi method with minitab 19 software can be ranked based on the factors and levels of the process of making glass fiber composites that affect the impact price. Ranking results can be seen in the Based on the results of ranking using minitab 19 software on the response table the average value seen the factors that most influence the price of the Impact is the first location of the fiber, the second time of mixing, the third volume of fiber, the fourth mixture of resin and filler.
Figure 8. The relationship between controlled factors on impact prices
Based on the graph response for the average value of the Impact price, it is known that the optimum conditions of the composite manufacturing process from the optimum condition graph plot are 90 o fiber location, 1 minute mixing time, 45% fiber volume, resin mixture and 3: 1 filler.
Conclusion
The optimum conditions for the process of making fiberglass composites against tensile stress are the location of 90 o fibers, resin mixture and 2: 1 filler, mixing time 1.5 minutes, fiber volume 45%.
The optimum conditions for the process of making glass fiber composites on the impact price are 90 o fiber location, 1 minute mixing time, 45% fiber volume, resin mixture and 3: 1 filler.
90 o fiber layout is a factor and the level of the most dominant influence on the tensile stress and Price Impact.
